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DETAILED ACTION 
Status of Application/Amendment/Claims 

Applicant's response filed 08/11/2005 has been considered. Rejections and/or 
objections not reiterated from the previous office action mailed 2/19/2005 are hereby 
withdrawn. The following rejections and/or objections are either newly applied or are 
reiterated and are the only rejections and/or objections presently applied to the instant 
application. 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

With entry of the amendment filed on 8/11/2005, claims 83-108 and 111-124 are 
pending in the application. Applicant has canceled claims 109-1 10. 

Priority 

Applicant's claim for the benefit of the prior-filed application PCT/US01/08435 is 
acknowledged. Applicant argues the instant claims are entitled to a priority date of 
03/16/2001 . Applicant points to support in the specification of PCT/U S0 1/08435 for the 
claims of the instant application however the prior-filed application PCT/US01/08435 
does not provide sufficient support for a hairpin RNA comprises self-complementary 
sequences of 19 to 100 nucleotides. 

Applicant, in the reply field 05/10/2006, points to page 3, lines 20-29 of the 
specification for application PCT/US01/08435 for support. Page 3, lines 20-29 provide 
support for a library of dsRNA to identify a particular phenotype in cells and does not 
provide support for a hairpin RNA comprising self-complementary sequences of 19 to 
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100 nucleotides. However, lines 18-19 on page 3 of the specification and claims 13-14 
disclose a specific embodiment of a dsRNA wherein the dsRNA is at least 50 
nucleotides in length and preferably 400-800 nucleotides in length. Further, the 
remaining pages Applicants points to as providing support for the instantly claimed 
invention do not in fact provide support for a hairpin RNA 19 to 100 nucleotides in 
length. 

Therefore, the instant claims are accorded a priority date of 01/22/2002, the filing 
date of the instant application. 

Double Patenting 

The provisional rejection of claims 95-98 and 101 under the judicially created 
doctrine of double patenting over claims 25-28 of copending Application No. 10/350,798 
is withdrawn as claims 25-28 of the 798 application were canceled. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 83-108 and 111-124 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Claim 83 is drawn to a method for attenuating expression of one or more target 
gene comprising introducing into cells a library of single-stranded hairpin RNA species 
wherein each hairpin RNA species comprises self complementary sequences that form 
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duplex regions and which hybridize to a target gene and wherein each hairpin RNA is a 
substrate for RNAse III enzyme to "produce a double-stranded RNA product" and "if 
complementary to a target sequence", reduces expression of said gene. It is unclear 
how the hairpin RNA, which is already double-stranded can be cleaved to further 
produce a double-stranded product. Additionally, the method is attenuation of 
expression of one or more target genes by a hairpin RNA which hybridizes to a target 
gene and reduces expression "if complementary to a target sequence". The method 
recites the hairpin RNA hybridizes to the target gene, therefore the hairpin RNA is 
complementary to the target gene because the only way a sequence can hybridize to 
another sequence is if the sequences are complementary. Claim 83 further recites the 
hairpin RNA reduces expression of said target gene in a manner dependent on the 
sequence of said complementary regions. It is unclear what "in manner dependent on 
the sequence" refers to when determining the reduction of expression of a target gene. 

The rejection of claims 83-108 and 111-124 under 35 U.S.C. 112, first paragraph, 
as failing to comply with the written description requirement is withdrawn. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 83-87, 90-98, 1 02-1 08, 1 1 1 -1 1 5 and 1 20-1 24 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Fire et al. (US Patent Number 6,506,559) and 
Ui-Tei et al. (FEBS Letters 2000) as further evidenced by Zhang et al. (Cell, 2004, vol. 
118, pages 57-68). 

Claims 83-84 are drawn to a method of attenuating expression of a target gene in 
a mammalian cells comprising introducing into mammalian cells suspended in culture a 
library of single-stranded hairpin RNA wherein each hairpin RNA specie comprises self- 
complementary sequences of 20 to 100 nucleotides that form duplex regions and 
hybridize to a target gene and further is a substrate for cleavage by a RNase III 
enzyme, does not produce general sequence-independent killing and reduces 
expression of said target gene or a plurality of different target genes. Claims 85-87 
recite the library of hairpin RNA are arrayed on a solid substrate or arrayed in wells of a 
multi-well plate and further identifying hairpin RNA which produce a detected 
phenotype. Claims 88-89 recite the promoter is a RNA polymerase promoter or a U6 
promoter. Claims 90-94 recited the hairpin is chemically synthesized, is an in vitro 
transcription product, is transfected into mammalian cells, is microinjected into 
mammalian cells and wherein the expression cassette comprising a transcriptional 
regulatory sequence. Claim 95-98 recites the hairpin RNA comprising a RNA 
polymerase promoter, a bacteriophage promoter or a T7, T3 or SP6 promoter. Claims 
1 01 -1 08 and 111-115 recite the cells are stably transfected, expression of the target 
gene is attenuated by at least 33 or 90 percent relative to expression of cells not treated 
with the hairpin RNA and further wherein the target gene is an endogenous, 
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heterologous or pathogenic gene. Claims 116-119 recite the self-complementary 
sequence hybridizes to a non-coding region, or an untranscribed sequence. Claims 
120-124 recite the self-complementary sequence of the hairpin RNA is 20-50 or 29 
nucleotides in length. 

Fire et al. disclose a method of attenuating expression of a target gene in 
mammalian cells (see column 8, lines 12-19) comprising a library of duplex RNA (see 
column 12, lines 49-54) wherein the RNA can be formed by a single self-complementary 
RNA or two complementary RNA strands (see column 7, lines 42-44) and wherein 
inhibition is sequence specific (see column 7, lines 49-52). Fire et al. teach the library 
of duplex RNA can be arrayed on a solid support or wells of a microtiter plate (see 
column 12, lines 55-61 ). Fire et al. additional teach the target gene is attenuated by at 
least 33 or 90 percent relative to expression of cells not treated with the RNA duplex, 
RNA duplex can comprise modifications to the phosphate-sugar backbone or 
nucleoside residues, the modifications can block the activity of adenosine deaminase 
(see column 7, line 14-39) and the RNA is a transcriptional product of a RNA 
polymerase, a bacteriophage RNA promoter or a T7, T3 or a SP6 promoter, has a 
resistance marker for stable transfection (see column 7, lines 5-15 and Figure 5A) and 
can be synthesized either in vivo or in vitro and has a transcriptional regulatory region 
(see column 8 to column 9). Fire et al. further discloses the target gene can be an 
endogenous gene or a pathogen (see column 6, lines 44-51 ) and the cells having the 
target gene may be from the germ cell line, somatic cell line, stem cell line or 
immortalized cell line (see column 8, line 12-62). Fire et al. teach the dsRNA be 
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targeted to intracellular regions or untranscribed regions of a target gene (see column 
9). Fire et al. does not specifically disclose a nucleotide length of 19 to 100 and does 
not specifically teach an embodiment of attenuation of expression using a hairpin RNA 
in mammalian cells. 

Ui-Tei et al. teach attenuation of expression in mammalian cells using dsRNA 
and teach the persistence of this attenuation for up to 6 days after mammalian cells 
were transfected with dsRNA (see page 82). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a hairpin RNA in a method of attenuating expression in 
mammalian cells. 

One would have been motivated to use the method of attenuation of expression 
of one or more target genes for identification of functional genes in mammalian cells 
because Fire et al. teach experimental introduction of RNA into cells to interfere with the 
function of an endogenous gene and teach the methods of generation of dsRNA to 
target any gene and interfere with expression from any target gene using dsRNA and a 
library of dsRNA. 

Although Fire et al. are silent as to the specific length of the dsRNAs, the long 
dsRNA molecules taught by Fire et al. were necessarily cleaved into duplexes between 
20 to 100 nucleotides. As evidenced by the post-filing art of Zhang et al., Dicer is a 
multidomain ribonuclease that processes dsRNAs to 21 nt siRNAs during RNA 
interference. Zhang et al. teach that Dicer has one processing center and generates 
products 21 nucleotide siRNAs. As stated in the MPEP (see MPEP 2112), something 
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that is old does not become patentable upon the discovery of a new property. The 
claiming of an unknown property which is inherently present in the prior art does not 
necessarily make the claim patentable. There is no requirement that a person of 
ordinary skill in the art would have recognized the inherent disclosure at the time of the 
invention, but only that the subject matter is in fact inherent in the prior art reference. 
This inherency argument is bolstered by Schehng Corp. v. Geneva Pharm. Inc., 339 
F.3d 1373, 1377, 67USPQ2d 1664, 1668 (Fed. Cir. 2003). Inherent anticipation does 
not require recognition in the prior art. Since Fire et al. teach method of attenuating 
expression of a target gene in mammalian cells comprising a library of duplex RNA 
wherein the RNA can be formed by a single self-complementary RNA, and it has since 
been discovered that this effect is mediated by the activity of Dicer, which cleaves long 
dsRNA into 21 nt fragments, the teachings of Fire et al. anticipate the instant invention. 
Furthermore, see Eli Lilly & Co. v. BarrLabs., Inc., 251 F.3d 955, 970, 58 USPQ2d 
1865 (Fed. Cir. 2001), "a limitation or the entire invention is inherent and in the public 
domain if it is the "natural result flowing from" the explicit disclosure of the prior art". 
This is considered to inherently anticipate the compound even though the compound's 
existence was not known. 

Finally, one would have a reasonable expectation of success because Fire et al. 
disclosed the methods of attenuating gene expression in any cells type using a hairpin 
RNA and clearly recognized the dsRNA and hairpin RNA interfere with gene expression 
and the applicability of these dsRNAs to identify functional genes in any cell. One 
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would further have a reasonable expectation of success because Ui-Tei et al. teach 
attenuation of expression using dsRNA in mammalian cells. 

Thus in the absence of evidence to the contrary, the invention as a whole would 
have been prima facie obvious to one of ordinary skill in the art at the time the invention 
was made. 

Claims 83-98, 101-108, 111-124 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fire et al. (US Patent Number 6,506,559), Ui-Tei et al. (FEBS Letters 
2000) and Good et al. (Gene Therapy 1997) and as further evidenced by Zhang et al. 
(Cell, 2004, vol. 118, pages 57-68). 

The rejection of claims 83-87, 90-98, 102-108, 111-115 and 120-124 are rejected 
under 35 U.S.C. 103(a) as being unpatentable over Fire et al. (US Patent Number 
6,506,559) and Ui-Tei et al. (FEBS Letters 2000) are relied upon as above. 

The claims are further drawn to the hairpin RNA wherein the hairpin RNA is a 
transcriptional product that is transcribed from an expression cassette comprising a 
RNA polymerase III promoter wherein said promoter is a U6 promoter. 

Fire et al. and Ui-Tei et al. do not teach expression of a hairpin RNA from a 
cassette comprising a RNA polymerase III promoter wherein said promoter is a U6 
promoter. 

Good et al. teach an expression construct comprising a U6 promoter and a 
coding sequence for a hairpin RNA (see Figure 1). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a hairpin RNA in a method of attenuating expression in 
mammalian cells. 

One would have been motivated to use an expression construct comprising a U6 
promoter because Good et al. specifically teach expression constructs comprising a U6 
promoter efficiently transcribe hairpin RNAs, stabilize RNAs against degradation and 
direct the RNAs to the part of the cell where it can be most efficient (see Abstract). 

Finally, one would have a reasonable expectation of success because Good et 
al. teach target specific attenuation of gene expression using hairpin RNA generated 
from an expression construct comprising a U6 promoter (see page 48). 

Thus in the absence of evidence to the contrary, the invention as a whole would 
have been prima facie obvious to one of ordinary skill in the art at the time the invention 
was made. 

Claims 83-88, 90-108, 113-124 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lieber et al. (U.S. Patent No. 6,130,092) and Tuschl et al. (US 
2002/0086356), Kennerdell et al. (Nature 2000) Fire et al. (US Patent Number 
6,506,559) and Barber et al. (U.S. Patent No. 6,605,429). 

Claims 83-84 are drawn to a method of attenuating expression of a target gene in 
a mammalian cells comprising introducing into mammalian cells suspended in culture a 
library of single-stranded hairpin RNA wherein each hairpin RNA specie comprises self- 
complementary sequences of 19 to 100 nucleotides that form duplex regions and 
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hybridize to a target gene and further is a substrate for cleavage by a RNase III 
enzyme, does not produce general sequence-independent killing and reduces 
expression of said target gene or a plurality of different target genes. Claims 85-87 
recite the library of hairpin RNA are arrayed on a solid substrate or arrayed in wells of a 
multi-well plate and further identifying hairpin RNA which produce a detected 
phenotype. Claim 88 recite the promoter is a RA polymerase promoter. Claims 90-94 
recited the hairpin is chemically synthesized, is an in vitro transcription product, is 
transfected into mammalian cells, is microinjected into mammalian cells and wherein 
the expression cassette comprising a transcriptional regulatory sequence. Claim 95-98 
recites the hairpin RNA comprising a RNA polymerase promoter, a bacteriophage 
promoter or a T7, T3 or SP6 promoter. Claims 1 01 -1 08 and 111-115 recite the cells are 
stably transfected, the expression of the target gene is attenuated by at least 33 or 90 
percent relative to expression of cells not treated with the hairpin RNA and further 
wherein the target gene is an endogenous, heterologous or pathogenic gene. Claims 
116-119 recite the self-complementary sequence hybridizes to a non-coding region, or 
an untranscribed sequence. Claims 120-124 recite the self-complementary sequence of 
the hairpin RNA is 20-50 or 29 nucleotides in length. 

Lieber et al. teach a method of searching for a function gene comprising making 
randomized hammerhead ribozyme libraries and introducing hammerhead ribozyme 
libraries into mammalian cells, selecting cells into which the library expression systems 
were introduced and analyzing the phenotypes of the cells (see Figure 2 and columns 3 
and 8 and claims 1-8). Lieber et al. teach the hammerhead ribozymes are is chemically 
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synthesized by transcription using expression cassettes comprising pol II or pol III 
promoters (see column 3). Lieber et al. do not teach a hairpin RNA expression library 
system comprising a double stranded RNA comprising self-complementary sequences 
19-100 in length. Lieber et al. does not teach the expression cassette comprises 
inducible promoters and does not teach the library arrayed on a solid support or teach 
the library can be transfected or microinjected into cells and does not specifically teach 
modifications of the sugar backbone and nucleosides or modifications to inhibit 
inactivation by adenosine deaminase. 

Tuschl et al. teach siRNA 19-25 nucleotides in length and teach dsRNA can be 
generated to target any gene for the attenuation of gene expression in any cell, 
specifically mammalian cells (see page 4). Tuschl et al. teach modifications of the 
dsRNA to increase stability and nuclease resistance. Tuschl et al. teach a specific 
embodiment of attenuation of expression of mammalian cells using dsRNA (see Figure 
15). Tuschl et al. teach that siRNAs represent a new alternative to antisense or 
ribozyme therapeutics. Tuschl et al. does not specifically teach hairpin dsRNA. 

Kennerdell teach hairpin loop RNA and teach incorporation of a hairpin in a 
dsRNA increase RNA interference (see page 897). 

Fire et al. teach the target gene is attenuated by at least 33 or 90 percent relative 
to expression of cells not treated with the RNA duplex, RNA duplex can comprise 
modifications to the phosphate-sugar backbone or nucleoside residues, the 
modifications can block the activity of adenosine deaminase (see column 7, line 14-39) 
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It would have been obvious to one of ordinary skill in the art to incorporate a 
siRNA into the method of attenuation of gene expression. Further, it would have been 
obvious to one of ordinary skill in the art to incorporate hairpin loops into the siRNA to 
increase specificity and stability of the hairpin RNA and modifications to the hairpin RNA 
to increase stability, nuclease resistance and inactivation of the hairpin RNA. 

Lieber et al. teach identifying a gene responsible for a particular phenotype is 
crucial to important any biological mechanism and our understanding of disease and 
teach the use of a library expression system that can identify genes that are specifically 
involved in producing a particular phenotype by knocking down intracellular expression, 
one would have clearly been motivated to incorporate a siRNA in the library expression 
system to identify a functional gene since Tuschl et al. teach using siRNA is more 
efficient as compared to antisense and ribozyme and siRNAs have been shown to 
inhibit gene expression in a sequence-specific manner compared to antisense and 
ribozyme methodologies. One would have a reasonable expectation of success 
because Lieber et al. teach efficient identification of target genes using hammerhead 
ribozymes and Tuschl et al. and Kennerdell et al. teach siRNA and more hairpin siRNA 
can efficiently interfere with gene expression in cells. 

Lieber et al., Tuschl et al. nor Kennerdell et al. teach an expression cassette 
comprising an inducible promoter for transcription of said siRNA and transfection or 
injection into cells and Lieber et al. does not teach more specific ways of screening the 
library, such as immobilizing the siRNA onto solid supports. 
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Barber et al. teach the hairpin RNA is transcribed from an expression cassette 
(comprises a coding region for said hairpin RNA that is operably linked to a promoter 
wherein said promoter is an inducible promoter or a RNA polymerase (e.g. T7 
polymerase) (see column 10 lines 26-54 and column 35 lines 31-34). Further, Barber et 
al. teach the hairpin RNA can be stably transfected, with a expression cassette 
comprising a neomycin resistance gene, into said mammalian cells or microinjected into 
said mammalian cells (see column 17 lines 32-56 and see Figure 3) wherein said 
mammalian cells are stem cells (see column 29 lines 36-40) somatic or immortalized 
human cells (see column 17 and 42, lines 10-22 and 59-67, respectively). Barber et al. 
additionally teach the library of hairpin RNA can be arrayed on a solid support (see 
column 33, lines 20-50) or arrayed in wells of multi-well plate (see column 45, lines 45- 
66). 

It would have clearly been obvious to one of ordinary skill in the art to utilize 
inducible promoters in the expression cassette for transcribing a siRNA. It would have 
also been obvious to one of skill in the art to transfection the library into mammalian 
cells or microinject the library into mammalian cells as taught by Barber et al. One of 
skill in the art would also clearly screen the library for attenuation of gene expression by 
immobilizing the siRNA onto a support, a process well known in the art for screening 
nucleic acid. 

One of skill in the art would have been motivated to incorporate an inducible 
promoter into the expression cassette transcribing the siRNA to control the level of 
expression in cells. One of skill in the art would have been further motivated to 
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immobilize the siRNA library onto a solid support to efficient screen hairpin RNAfor 
attenuation of gene expression. One would have had a reasonable expectation of 
success because Barber et al. teach generation of a hairpin RNA library by arraying the 
RNA onto wells of a plate and efficiently screening for attenuation of expression. 

Thus in the absence of evidence to the contrary, the invention as a whole would 
have been prima facie obvious to one of ordinary skill in the art at the time the invention 
was made. 

Response to Applicant's Arguments 
Re: Claim Rejections - 35 USC § 102 

The rejection of record of claims 83-88, 90-100, 102-108, 113-115, 120, 123-124 
under 35 U.S.C. 102(e) as being anticipated by Barber et al. (U.S. Patent No. 
6,605,429) as evidence by Hammond et al. (Nature 2000) is maintained. 

Applicants argue the ribozymes taught by Barber et al. do not teach hairpin RNA 
"comprising self complementary regions and which hybridize to the target gene." It is 
believed Applicant is arguing the ribozyme taught by Barber et al. does not anticipate 
the instantly claimed hairpin RNA because the hairpin RNA comprises self- 
complementary regions that form duplex regions wherein the duplex regions hybridize 
to the target gene. However, the instant claims do not explicitly state the duplex regions 
hybridize to the target gene. It is reasonable to interpret the claims wherein. the method 
comprises introducing a hairpin RNA wherein each hairpin RNA species comprises self- 
complementary sequences that form duplex regions and each hairpin RNA hybridize to 
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a target gene. Barber et al. teach a RNA comprising a duplex region wherein the RNA 
hybridizes to a target gene. 

Therefore, the rejection of record is maintained. 

Re: Claim Rejections - 35 USC § 103 

The rejection of record of claims 83-108, 113-115, 120, 123-124 under 35 U.S.C. 
103(a) as being unpatentable over Barber et al. (U.S. Patent No. 6,605,429) in view of 
Good et al. (Gene Therapy 1997), Lipardi et al. (Cell 2001) in further view of Bennett et 
al. (U.S. Patent No. 5,998,148) and as evidence by Hammond et al. (Nature 2000) is 
maintained. 

Applicant relies on arguments above to state the ribozyme taught by Barber et al. 
does not anticipate the instantly claimed hairpin RNA because the hairpin RNA 
comprises self-complementary regions that form duplex regions wherein the duplex 
regions hybridize to the target gene. As stated above, it is reasonable to interpret the 
claims wherein the method comprises introducing a hairpin RNA wherein each hairpin 
RNA species comprises self-complementary sequences that form duplex regions and 
each hairpin RNA hybridize to a target gene. Barber et al. teach a RNA comprising a 
duplex region wherein the RNA hybridizes to a target gene. 

Applicant argues Lipardi et al. is not properly cited as a reference because the 
filing date of the date accorded to the instant claims should be 03/16/2001 . The instant 
claims are accorded a priority date of 01/22/2002 for the reasons stated above and 
therefore Lipardi et al. is properly applied as a reference. 

Therefore, the rejection of record is maintained. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kimberly Chong whose telephone number is 571-272- 
3111. The examiner can normally be reached Monday thru Friday between 7-4 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Peter Paras can be reached at 571-272-4517. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Patent applicants with problems or questions regarding electronic images that 
can be viewed in the Patent Application Information Retrieval system (PAIR) can now 
contact the USPTO's Patent Electronic Business Center (Patent EBC) for assistance. 
Representatives are available to answer your questions daily from 6 am to midnight 
(EST). The toll free number is (866) 217-9197. When calling please have your 
application serial or patent number, the type of document you are having an image 
problem with, the number of pages and the specific nature of the problem. The Patent 
Electronic Business Center will notify applicants of the resolution of the problem within 
5-7 business days. Applicants can also check PAIR to confirm that the problem has 
been corrected. The USPTO's Patent Electronic Business Center is a complete service 
center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It 
also enables applicants to view the scanned images of their own application file 
folder(s) as well as general patent information available to the public. For more 
information about the PAIR system, see http://pair-direct.uspto.gov. 

For all other customer support, please call the USPTO Call Center (UCC) at 800- 
786-9199. 
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